
Bipolar disorder after
mefloquine treatment

We report the case of a bipolar dis-
order presumably induced by
mefloquine.
A 50-year-old man was on holi-

days in the Far East. After his sec-

ond dose of mefloquine (250 mg),
depressive symptoms developed
that made him interrupt his trip.
Two weeks later, he was detained
in a psychiatric hospital with wors-

ening depressive symptoms, suici-
dal ideation and delusions of
guiltiness and economic ruin. He
was certain that the chartered ac-

countant agency he managed was

failing. He thought that he was re-

sponsible for the bankruptcy of all
his customers and therefore be-
lieved that he did not deserve to
eat or drink any more. He had no

hallucinations and was not con-

fused. Findings on clinical exami-
nation and results of ancillary tests
were normal, CT scanning was not
performed, and psychological as-

sessment was not practicable. The
patient was given amitriptyline (up
to 150 mg/d) and cyameproma-

zine (60 mg/d) for 10 days with no
improvement. He was then trans-
ferred to our department.
The amitriptyline therapy was

discontinued because of a long QT
interval on an electrocardiogram.
The diagnosis "severe depressive
episode with psychotic symptoms"
was assigned according to the ICD
10 criteria. Because we initially
failed to recognize the association
between the mefloquine and the
depression, the patient received his
third and final dose of mefloquine
2 days after admission to our ward

(cumulative dose 1750 mg). He re-

ceived 6 sessions of right unilateral
electroconvulsive therapy with
brief pulse stimulus over 11 days.
He became manic after the sixth
session. He was discharged a week
later, hypomanic with chlorpro-
mazine (75 mg/d).
Three weeks after discharge, the

man was euthymic, the chlorpro-
mazine therapy was discontinued
and treatment with carbamazepine
was started. The carbamazepine
was continued for 3 years with
good compliance, as assessed by
biannual measurement of blood
levels. He was followed up yearly
for another 3 years without psy-

chotropic medication. During this
6-year follow-up, he received vera-

pamil (120 mg/d) for cardiologic
purposes, had no relapse and con-

tinued to manage his chartered ac-

countant agency successfully.
The patient had no personal or

family psychiatric history. He had
received no medication other than
mefloquine and had not used any

recreational drugs. The only stress-
ful life event that could be identi-
fied was a tax inspection that
occurred a few months before the
episode. There was no social or

cultural precipitant during his trip
to the Far East.
Mefloquine is an antimalarial

agent known to have depresso-
genic properties. The prevalence of
depression among people taking
mefloquine has been estimated to
be as high as 1.2%.1 However, the
incidence of serious psychiatric
side effects is considered to be ex-

tremely low2 and, as in our case,

such side effects occur most often
before the third dose.3 According to

a MEDLINE database search, our

case is the first mefloquine-induced
bipolar disorder in a patient with-
out a psychiatric history and the
first case of psychotic depression
without hallucinations or confu-
sion. To the best of our knowledge,
it is also the first report of meflo-
quine-induced depression with a

follow-up longer than just a few
months. Our patient's mefloquine
plasma levels were unfortunately
not assayed, but psychiatric reac-

tions to mefloquine are probably
not related to an excessive plasma
concentration.2 Although verapa-

mil has not clearly demonstrated
mood-stabilizing qualities,4 we can-

not rule out that this drug played a

role in preventing relapse. The
good outcome may merely be the
natural course of the man's bipolar
illness. But the late onset of a bipo-
lar disorder, the absence of a per-

sonal or family history of mood
disorders, the close chronological
drug-event relationship and the
absence of relapse after 6 years'
follow-up (including 3 years with-
out psychotropic medication) sup-

port the causative role of meflo-
quine. Moreover, this case indicates
that a psychotic depression can be
attributed to mefloquine even

when visual hallucinations or con-

fusion, symptoms usually associ-
ated with a toxic or neurological
cause and not a psychiatric one, are

absent. This case also indicates that
mefloquine-induced depression
may switch to mania when treated
with electroconvulsive therapy.
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Clozapine and sialorrhea:
update

Among the frequently reported
side effects of clozapine is noctur-
nal hypersalivation (sialorrhea), a
troubling and potentially hazard-
ous reaction. Hypersalivation can
also occur in the daytime, causing
social withdrawal and isolation
because of embarrassment and
stigma.
Many interventions have been

used to alleviate this side effect, in-
cluding dose reduction, addition of
antiparkinsonian agents such as
benztropine and procycidine, and
use of sugarless candy. For the
most part, these interventions
work at the systemic level and
have not provided any real relief.
As reported in the May 1999 is-

sue of the Journal of Psychiatry &
Neuroscience, atropine eye drops
were tried as a possible interven-
tion.1 One drop of 1% solution was
given sublingually at bedtime, and
the dose was titrated as required to
achieve maximum relief of symp-
toms. We reported encouraging re-
sults from this intervention.
The use of atropine eye drops to

treat clozapine-induced sialorrhea
appears to have a beneficial effect

despite the presence of an anti-
cholinergic action. However, pa-
tients reported that the atropine
was short acting and that they ex-
perienced rebound sialorrhea in
the early hours of the morning,
which necessitated repeat dosing.
Some patients reported difficulty
manipulating the dropper to en-
sure the proper dosing. The poten-
tial for accidental overdose with
drops as opposed to a metered
spray was worrisome as well. We
therefore have looked for other al-
ternatives to atropine eye drops.
Ipratropium bromide (Atrovent)

nasal spray is a powerful, longer
acting anticholinergic drug that can
also be applied sublingually. The
spray formulation comes in 2 con-
centrations: 0.03% and 0.06%. We
have been working with the 0.03%
solution, normally used to relieve
side effects of severe rhinitis, and
have found that 2 sprays of this so-
lution under the tongue at bedtime
is as effective, if not more effective,
than the 1% atropine eye drops in
controlling sialorrhea.
Ten patients, formerly receiving

atropine eye drops, were success-
fully switched to ipratropium bro-
mide nasal spray, 0.03% solution,
over 6 months. In 2 cases, use of
the nasal spray was started di-
rectly. Patients reported reduction
or resolution of nocturnal hyper-
salivation after using the spray.
Two patients used the preparation
twice a day, the remainder only
once a day. There were no side ef-
fects other than 2 patients report-
ing that they did not like the taste.
Compared with the eye drops, the
metered spray was reported to be
easier to use and to require less
digital precision. In addition, pa-
tients were more accepting of car-
rying the spray with them and

using it in public places.
Although further study is re-

quired, we find these observations
encouraging in the treatment of
clozapine-induced sialorrhea. A
protocol for studying the effective-
ness of this intervention is cur-
rently being submitted to an ethics
review board for approval.
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A short form of the
Wisconsin Card Sorting Test

There has been a proliferation of
studies of cognitive changes with
antipsychotic medications since
clozapine was reintroduced to clin-
ical practice 10 years ago, and re-
cent reviews have indicated the
extraordinary value of cognitive
improvement to sociovocational
rehabilitation.'-3 However, the cog-
nitive test batteries remain too long
and complicated for general clini-
cal application, discouraging to
both clinicians and patients. In our
clinic, we are identifying a series of
relatively simple but standardized
psychometric tests capable of de-
tecting changes from treatment. In
this pursuit, we have examined a
short form of the Wisconsin Card
Sorting Test (WCST)4 and have
found promising results.
Myriad cognitive impairments

are associated with schizophrenia,
but most would agree that execu-
tive function deficits are a leading
barrier to vocational reintegration.
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